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Abstract A cross-sectional survey of 507 in- and out-
patients, with diagnosed Type 2 diabetes mellitus (T2DM)
was undertaken to study the relationships between per-
sonal, disease and treatment-related factors and diabetes
control in a tertiary care hospital. On multivariate logistic
regression analysis, self-efficacy (odds ratio (OR) = 2.94;
95% confidence interval (CI) = 1.92-4.54); P < 0.001)
was the single most important determinant of current dia-
betes control (HbAlc < 7%), along with absence of
hyperglycemic symptoms in the past year (OR = 1.83;
95% CI = 1.15-2.93, P < 0.01), current treatment with
oral medication (OR = 1.77; 95% CI = 1.17-2.66;
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P <0.007), and adherence to dietary restrictions
(OR = 2.7; 95% CI = 1.28-5.88; P < 0.009). Self-effi-
cacy was itself influenced by educational status, employ-
ment, availability of family support, and positive mental
attitudes. Our findings suggest that health care delivery
inputs, patients’ personal characteristics including educa-
tion and attitude, and family support for care are complexly
processed to determine patients’ ability to manage their
disease, which ultimately influences disease outcomes.

Keywords Diabetes mellitus - Glycemic control - Health
management - India - Self-efficacy

Introduction

Diabetes mellitus is emerging as a disease of public health
importance in India with an estimated 50.76 million
patients, of the global burden of 285 million, living in India
in 2010. In the same year, diabetes will be responsible for
one million deaths and a health expenditure of 7.8 million
International dollars. This number is expected to increase
to 87 million by 2030 [16].

The substantial burden of Type 2 diabetes mellitus
(T2DM) in India, with its associated complications and the
complexity in management, calls for heightened respon-
siveness from the health care system to tackle this problem
effectively. Available literature suggests that the manage-
ment of diabetes in India is sub-optimal for the majority of
patients. Only 40-50% of individuals achieve the target for
glycemic control, while lower numbers achieve targets for
blood pressure and lipid control [5, 28, 33, 34, 40].

Along with primary prevention of the disease, appropriate
interventions are needed for prevention of complications in
those already diagnosed with the disease. Studies from other
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countries have identified several provider and patient-related
factors which can influence outcome measures in people
with diabetes [4, 12,21, 23, 29]. In particular, several studies
have identified self-efficacy, the belief in one’s capabilities
in a given situation or challenge, as an important factor in
successful management of many chronic diseases, including
diabetes [3, 14,22, 38, 43]. It has also been demonstrated that
improving patients’ knowledge and skills results in better
self-management and control of disease through effects on
self-efficacy [1, 19, 31]. Better understanding of these
aspects in the Indian context can provide leads for organizing
health care services, so as to improve disease management
and patient outcomes. Hence we conducted this study with
the aim of understanding the relationship between diabetes
control, as measured by glycated hemoglobin (HbAlc), and
socio-demographic, disease, treatment and patient-related
factors with special reference to the relationship between
self-efficacy and glycemic control.

Methods

The study was designed as a cross-sectional survey of
patients with T2DM attending Guru Tegh Bahadur (GTB)
hospital, a tertiary level hospital in Delhi, India, for the
assessment of glycemic control and its determinants. Adult
patients, of both sexes, with diagnosed T2DM on treatment
for atleast 6 months, attending GTB hospital, as out-patients
and in-patients, were recruited from March till December
2006. Informed consent was obtained from all patients prior
to inclusion in the study. Severely ill patients and those
refusing consent were excluded. Of the 530 patients recruited
in the study, seven did not fulfil inclusion criteria, two had
incomplete interviews, and 14 did not have HbAlc values.
Therefore, data from 507 participants was used for analysis.

Parameters Assessed
Dependent

HbAlc
Independent variables

variable—glycemic control measured by

1. Socio-demographic—gender; age; marital status;
annual household income; religion; number of family
members; literacy status; occupation; source of treat-
ment funding.

2. Disease details—current hospitalization status; disease
duration; symptoms at diagnosis; initial presentation;
presence or absence of eye, kidney, foot, heart
problems, hypertension; hospitalization in the last
year; episodes of hypoglycemia or hyperglycemia in
the last year; blood pressure (BP) at the time of
interview.
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3. Treatment details—treatment duration; type of pro-
vider who made initial diagnosis; hospital where first
seen; current treatment; advice for foot care, diet and
physical activity; advice to check for eye, kidney, foot,
heart problems.

4. Personal characteristics—use of tobacco and alcohol;
diabetes knowledge; knowledge of diabetes complica-
tions; understanding of diabetes care; attitude towards
diabetes; self-perception of diabetes control; adherence
to medical advice for meal plan, exercise, medication
and testing for eye, kidney, foot, heart problems;
family support for diet, medication, physical activity,
foot care and blood glucose testing; psychological
profile; body mass index (BMI); waist circumference.

A detailed interview schedule was developed specifi-
cally for this study, incorporating the diabetes education,
understanding, support, and attitude towards diabetes sub-
scales of the Diabetes Care Profile (Michigan Training and
Research Centre) [9]. The General Health Questionnaire-
12 (GHQ-12) was incorporated into the interview schedule
for assessing the psychological profile of patients. The
GHQ has been validated as a measure of current mental
health in Indian settings [17]. The interview schedule was
pilot tested for its validity and acceptability before begin-
ning formal data collection.

Weight was measured using a calibrated spring weigh-
ing scale (sensitivity 1 kg), height using a walled tape strip
(sensitivity 0.1 cm), waist circumference at the midpoint of
the inferior margin of the last rib and the iliac crest using a
metre tape (sensitivity 0.1 cm) and blood pressure using
a manual sphygmomanometer (sensitivity 2 mm Hg).
Weight, height and waist circumference were taken with
light clothing, without shoes.

Biochemical Analysis

Blood sample was collected from each interviewed patient
for the estimation of HbAlc. One ml of fresh blood was
collected in EDTA coated vials, and stored in the refrig-
erator at 2-8°C. All samples were analyzed within 1 week
of collection. HbAlc was estimated through the ion
exchange resin method using glycosylated hemoglobin
(GHD) kits procured from Coral Clinical Systems, India.

Sample Size Considerations

Previous studies from within and outside India show that
24-50% of patients achieve glycemic control [10, 20, 24,
28, 33, 35]. Using the lowest estimate of 24%, it was
calculated that a minimum of 281 patients would be
required to accurately assess the proportion achieving
control, at an o of 0.05 and 95% confidence interval.
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Data Analysis

Data for 507 individuals was included for this analysis.
Descriptive analysis was used to study baseline character-
istics. Chi square tests and odds ratios were used to explore
associations between variables. Two separate multivariate
regression models were run, with measured glycemic
control, and self-management ability as dependent vari-
ables. The regression models used forward logistic
regression to identify factors associated with actual dia-
betes control, and with perceived ability to manage dia-
betes. All analysis was conducted using SPSS (Statistical
Package for Social Sciences, Version 10).

Definitions Used
Type 2 Diabetes Mellitus

As defined by WHO [41], diagnosed by

1. Fasting plasma glucose >126 mg/dl with symptoms, or
2. Fasting plasma glucose >126 mg/dl and 2 h plasma
glucose (post 75 gm glucose load) >200 mg/dl.

Glycemic Control

A patient was deemed to be in good glycemic control when
the estimated HbAlc value was less than or equal to 7%
[15]. All patients with an estimated value above 7% were
classified as being in poor control.

Self-Efficacy

Self-efficacy was evaluated using the care ability compo-
nent of the Attitudes towards diabetes sub-scale. Patients
were asked if they were able to do all the things that were
needed to keep their diabetes under control through a series
of four questions asking whether they were able to—Keep
sugar in good control, Keep weight under control, Do the
things needed for diabetes, Handle feelings about diabetes.
Each affirmative response was assigned one mark, and each
response in the negative zero marks. The total score was
derived by dividing the sum by four. Those with a total
score of two or less and more than two were designated to
have poor and good self-efficacy with respect to diabetes
management, respectively [36].

Psychological Status

The psychological profile of patients was assessed through
the GHQ-12. This is a series of 12 questions, scored from
zero (positive frame of mind) to three (extremely negative
state of mind). The total score range was zero to thirty six.

Scores were categorized as no psychological distress
(<15), and psychological distress (>15) [17].

Body Mass Index (BMI)

The body mass index was calculated as being equal to the
measured weight in kilograms divided by the square of the
measured height in metres (kg/mz). The calculated BMI was
categorised based on the WHO expert consultation recom-
mendations, into below normal (<18), normal (18-22.99),
high normal (23-24.99), overweight (25-29.99) and obese
(30 and above) [2].

Abdominal Obesity

Waist circumference was used to estimate abdominal
obesity. Cut-offs for waist circumference were determined
separately for men and women, based on the international
classification [42] and previous research indicating lower
cut-offs for Asian Indians [27]. The categories were
<90 cm (normal), 90-99 cm (high normal) and >100 cm
(obese) for men, and <80 cm (normal), 80—89 cm (high
normal) and >90 cm (obese) for women.

Blood Pressure

Recorded blood pressure was classified on the basis of the
recommendations of the VIIth Joint National Committee
on prevention, detection, evaluation and treatment of high
blood pressure (JNC VII) [6].

Results
Background Characteristics

Completed questionnaires and HbAlc reports were avail-
able for a total of 507 patients, of which 325 were inter-
viewed as out-patients, and 182 as in-patients. Mean age of
interviewed patients was 54 years, and 44.6% (226) were
males. 61% (310) reported an annual household income of
less than Rs. 50,000. Table 1 shows key characteristics of
the subjects interviewed.

The mean duration of disease was 6.5 years, with a range
of 0.6-40 years. The initial diagnosis of T2DM among these
patients was by private providers in 271 patients (54%), and
in a government hospital for the rest. Those diagnosed by
private practitioners were more likely to report having
manifest diabetic symptoms at the time of diagnosis
(P = 0.05). Almost two-third (61.1%, 310) of patients had
co-existing hypertension. Other commonly reported co-
morbidities were eye problems (74.8%, 379), heart problems
(29.8%, 151) and kidney problems (17.9%, 91).
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Table 1 Background characteristics of study participants

S. No Characteristic

Percentage of respondents
(N = 507)

Socio-demographic

1 Mean age 54 years (£11)
2 Male 45 (226)
3 Married 86 (436)
4 Hindu 77 (390)
5 Illiterate 36 (184)
6 Employed 33 (169)
7 Annual household income < Rs 50,000 61 (310)
8 Tobacco ever use 37 (189)

Disease related

9 Mean duration of diabetes 6.5 years (£5.9)
10 Hospitalization in the previous year 51.1 (259)
11 Episode(s) of symptomatic hypoglycemia last year 22.7 (115)
12 Episode(s) of symptomatic hyperglycemia last year 25.8 (131)
13 Self reported co-morbidities
Eye problem 74.8 (379)
Hypertension 61.1 (310)
Heart problem 29.8 (151)
Kidney problem 17.9 91)
Treatment related
14 Currently on anti-diabetic medication (oral/injectible) 89.4 (453)
15 Medical advice for diet modification 97 (492)
16 Medical advice for physical activity/exercise 87.4 (443)
17 Medical advice for foot care 43.8 (222)
18 Medical advice for testing for complications at least once
Eye problem 71.8 (364)
Heart problem 64.7 (328)
Kidney problem 45.4 (230)
Foot problem 9.5 (48)

Diabetes Management

All patients were on treatment at the time of interview,
either lifestyle modifications alone, or medication with
lifestyle modifications. In spite of being on treatment,
25.8% (131) had experienced symptomatic episodes of
hyperglycemia over the past year. Those with T2DM of
10 years or more were 3 times (95% CI 1.8-5.1, P < 0.05)
more likely to have experienced hyperglycemia than those
with T2DM of 3 years or less. The odds of these patients
being in poor control at the time of interview as well was
2.27 (95% CI 1.47-3.51, P < 0.001).

97% (492) and 87% (443) of patients reported having
been advised for dietary modification and physical activity
by their physicians. In contrast, only 44% (222) of patients
had received advice about foot care. There appeared to be
no regular mechanism for screening for complications,
with 28% (143), 35% (179) and 55% (277) of patients
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having never been asked to check for eye, heart, kidney
problems, respectively. Those who had completed school
or above were more likely to have been screened for kidney
problems (P = 0.026), foot problems (P = 0.008), and
heart problems (P = 0.015), compared to those with lower
levels of education. Similarly, those with higher annual
household income were twice as likely to have undergone
screening for kidney problems (P < 0.001). Patients with
diagnosed co-existing complications were more likely to
have received advice for check ups, though it was not clear
whether the advice preceded diagnosis of the complication
or vice versa.

All patients reported testing for blood sugar at various
intervals, 11.4% (58) once in 6 months or less frequently,
28% (142) once in 3 months, 54.3% (275) monthly and
6.3% (32) more frequently. There was no emphasis on long
term monitoring of glycemic control using HbAlc. Only
four patients out of 507 had undergone a test for HbAlc.
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Control of diabetes and associated co-morbid conditions
is shown in Table 2. 210 (41.4%) were in good glycemic
control (HbAlc 7% or less). 123 (24%) had HbAlc values
between 7 and 8%, and 174 (34%) had values above 8%.
180 (35.5%) patients were in the recommended BMI range
of 20-23 kg/m?. 135 (27%) patients interviewed were
overweight (BMI > 25 kg/mz) and 59 (12%) obese
(BMI > 30 kg/m?). 271 (53%) had normal BMI
(18-25 kg/mz). Only 51 (10%) patients had waist-hip ratios
below the recommended levels. At the time of interview,
223 (44%) had normal values of BP. 310 patients had
already been diagnosed with hypertension, and were on
treatment. Of these, 214 (69%) had BP values of 140/90 or
higher. Of the 197 thought to be normotensive, 71 (36%)
had BP values of 140/90 or higher.

Diabetes Self-Efficacy and Psychological Status

Among all respondents, 213 (42%) believed they were able
to do the things necessary to manage their disease. More
males (122, 54%) than females (91, 32.4%) believed in
their ability to control diabetes.

The mean GHQ score was 14.69 (£7.8) in men and
17.89 (£7.73) in women, with scores ranging from 4 to 34.
Among men, 123 (54.4%) had scores below 15, while 103
(45.6%) had scores above. For women, the corresponding
figures were 106 (37.7%) and 175 (62.3%), respectively.

Determinants of Diabetes Control

On univariate analysis (Table 3), current hospitalization (OR
2.11(1.43-3.09); P < 0.001), previous hospitalization (OR
2.01(1.41-2.88); P < 0.001), absence of diagnosed hyper-
tension (OR 1.5(1-2.2); P = 0.032), history of hyperglyce-
mic symptoms (OR 2.27(1.47-3.51); P < 0.001), increased
treatment duration (10 years or more vs. 3 years or less—OR
1.89(1.15-3.11); P = 0.01), diagnosis by private provider
(OR 1.49(1.04-2.13); P = 0.027), current insulin use (OR
2.18(1.50-3.16); P < 0.001), non-receipt of advice for eye
screening (OR 1.59(1.06-2.38); P = 0.024), non-adherence
to dietary restrictions (OR 3.23(1.56-6.67); P < 0.001),

and poor self-efficacy (OR 2.38(1.64-3.45); P < 0.001),
were significantly associated with poor diabetes control
(HbAlc > 7.0%).

On multivariate logistic regression analysis, adjusting
for age, gender and occupation group, variables signifi-
cantly associated with diabetes control included history of
hyperglycemic symptoms in the past year, current anti-
diabetic treatment, adherence to dietary restrictions, and
self-efficacy (Table 3). Self-efficacy was the single most
important determinant of current diabetes control. Those
who believed that they were able to take care of their
diabetes were three times as likely to be in good control
compared to those who did not believe so.

Self-efficacy in turn, showed significant associations
with many socio-demographic, disease, treatment and
personal characteristics (Table 4). On multivariate logistic
regression adjusted for age and gender, respondents with
more years of education (OR 2.59(1.35-5) for those com-
pleted school and above versus illiterate; P = 0.017), in
active employment (OR 1.92(0.94-3.93); P = 0.039),
without symptomatic hyperglycemia in the past year (OR
2.38(1.35-4.2); P < 0.001), on oral medication for diabe-
tes (OR 1.8(1.02-3.18); P < 0.001), adhering to dietary
(OR 2.38 (1.03-5.49); P = 0.026) and exercise plans (OR
2.46 (1.53-3.95); P < 0.001), receiving family support for
being physically active (OR 3.73 (2.13-6.54), with a
positive attitude to diabetes (OR 2.49 (1.54-4.05);
P <0.001) and no psychological stress (OR 2.16
(1.29-3.61); P < 0.001) were more likely to believe in
their ability to manage diabetes.

Discussion

Our study demonstrates a strong positive association
between self-efficacy and measured glycemic status, with
self-efficacy being the strongest determinant of current
glycemic status. This has been previously shown in other
populations, including patients with other chronic diseases,
as well [11, 18, 43]. Two recently published randomized
controlled trials by Shi et al. in China, and Lee et al. in

Table 2 Achievement of ICMR-WHO targets for diabetes control among study participants

S. No Target Proportion of patients achieving the target (%)
1 HbAlc < 7% 414

2 BP < 130/80 mm Hg 44

3 BMI 20-23 kg/m? 355

4 Waist-hip ratio <0.90 (men) and <0.85 (women) 10

BMI body mass index, BP blood pressure, HbAlc glycated haemoglobin, /CMR Indian Council of Medical Research, WHO World Health

Organization
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Table 3 Factors associated with measured diabetes control status (as determined by HbAc) in study participants on univariate and multivariate

analysis
S. No  Variable Cases (N = 210)/controls ~ Univariate analysis Multivariate analysis
W =297) P Odds ratio (95% CI) P Odds ratio (95% CI)
Disease characteristics
1 Hospital status—current
Out-patient 155/170 <0.001  2.11 (1.43-3.09) NS
In-patient 55/127 1
2 Hospitalised last year
No 124/124 <0.001  2.01 (1.41-2.88) NS
Yes 86/173 1
3 Hypertension
No 70/127 0.032 0.67 (0.46-0.97) NS
Yes 140/170 1
4 Episodes of hyperglycemic symptoms last year
Zero 174/202 <0.001  2.27 (1.47-3.51) 0.012 1.83 (1.15-2.93)
One or more 36/95 1 1
Treatment details
5 Treatment duration
<3 years 98/107 0.010 1.89 (1.15-3.11) NS
3-10 years 79/122 1.33 (0.81-2.21)
>10 years 33/68 1
6 Diagnosis by
Private practitioner/hospital 100/171 0.027 0.67 (0.47-0.96) NS
Government hospital 110/126 1
7 Current treatment
Oral agent(s) 146/152 <0.001  2.18 (1.50-3.16) 0.007 1.77 (1.17-2.66)
Insulin alone or in combination  64/145 1 1
8 Advice for eye screening
Never 48/95 0.024 0.63 (0.42-0.94) NS
At least once 162/202 1
Patient characteristics
9 Follow meal plan
Less than half the time 10/41 0.001 0.31 (0.15-0.64) 0.009 0.37 (0.17-0.78)
Mostly/always 200/256 1 1
10 Self-efficacy
Poor 96/198 <0.001  0.42 (0.29-0.61) <0.001  0.34 (0.22-0.52)
Good 114/99 1 1

Hong Kong, testing interventions to improve self-efficacy
for diabetes have also reported improvement in glycemic
control with increased self-efficacy [22, 38].

Other factors that affected current glycemic control
were absence of hyperglycemic symptoms in the past
year and treatment with oral agents. Patients with long-
standing disease were more likely to have had hyper-
glycemic symptoms and be in poor glycemic control at
the time of interview. Symptomatic hyperglycemia in the
past year and current insulin use were significantly
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associated with poor glycemic control. As these two are
indicators for previous poor control, this is expected.
This may also reflect provider and patient issues peculiar
to insulin use. Patients, especially those with lower
levels of literacy, need support and education in order to
take insulin in the proper dosage at the appropriate
times, and this is often lacking. Physician reluctance to
prescribe insulin till patients progress to extreme poor
control has also been highlighted by several researchers
[7, 32].
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Table 4 Factors associated with self-efficacy beliefs in study participants on univariate and multivariate analysis

S. No  Variables

Cases(N = 213)/controls
(N = 294)

Univariate analysis

Multivariate analysis

P Odds ratio (95% CI) P Odds ratio (95% CI)
Socio-demographic characteristics
1 Gender
Male 122/104 <0.001  2.45 (1.71-3.52) NS
Female 91/190 1
2 Marital status
Married 191/245 0.042  1.74 (1.01-2.97) NS
Widowed/unmarried 22/49 1
3 Annual household income
>50,000 97/100 0.009  1.62 (1.13-2.33) NS
<50,000 116/194 1
4 Literacy status
Completed school and above 113/68 <0.001  4.58 (2.94-7.14) 0.017 2.59 (1.35-5)
Some schooling 51/91 1.54 (0.96-2.48) 1.6 (1.51-1.71)
Illiterate 49/135 1 1
5 Occupation
Employed 102/67 <0.001  1.59 (0.95-2.67) 0.039 1.92 (0.94-3.93)
Housewife 67/181 0.39 (0.24-0.64) 0.67 (0.2-2.26)
Retired/unemployed 44/46 1 1
6 Treatment funding
Own funds 124/102 <0.001  2.63 (1.83-3.77) NS
Family 89/192 1
Disease characteristics
7 Eye problems
No 71/57 <0.001  2.08 (1.39-3.12) NS
Yes 142/237 1
8 Kidney problems
No 184/232 0.03 1.7 (1.05-2.75) NS
Yes 29/62 1
9 Hospital status—current
Out-patient 155/170 0.001 1.95 (1.33-2.85) NS
In-patient 58/124
10 Hospitalised last year
No 127/121 <0.001  2.11 (1.48-3.02) NS
Yes 86/173 1
11 Episodes of hyperglycemic symptoms last year
Zero 179/197 <0.001  2.59 (1.674.03) 0.003 2.38 (1.35-4.2)
One or more 34/97 1 1
Treatment details
12 Diagnosis by
Private practitioner/hospital 114/122 0.007  1.62 (1.14-2.32) NS
Government hospital 99/172 1
13 Current treatment
Oral agent(s) 1517147 <0.001  2.43 (1.68-3.53) 0.041 1.8 (1.02-3.18)
Insulin alone or in combination  62/147 1 1
14 Measured diabetes control
Controlled 162/171 <0.001  2.28 (1.55-3.38) 0.001 2.47 (1.48-4.13)
Not controlled 51/123 1
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Table 4 continued

S. No  Variables Cases(N = 213)/controls  Univariate analysis Multivariate analysis
W=254) P Odds ratio (95% CI) P Odds ratio (95% CI)
15 Advice for foot care
Yes 112/110 0.001  1.86 (1.3-2.65) NS
No 101/184 1
Patient characteristics
16 Follow meal plan
Mostly/always 199/257 0.026  2.05 (1.08-3.89) 0.043 2.38 (1.03-5.49)
Less than half the time 14/37 1 1
17 Follow exercise plan
Mostly/always 143/119 <0.001 3 (2.08-4.34) <0.001  2.46 (1.53-3.95)
Less than half the time 70/175 1 1
18 Be physically active
Mostly/always 152/135 <0.001  2.94 (2.02-4.27) NS
Less than half the time 61/159 1
19 Family help for physical activity
Yes 72/66 0.005  1.76 (1.19-2.62) <0.001  3.73 (2.13-6.54)
No 141/228 1 1
20 Family help for foot care
Yes 70/63 1.8 (1.2-2.68) NS
No 143/231 0.004 1
21 Family help for testing
Yes 149/241 0.002  0.51 (0.34-0.78) NS
No 64/53 1
22 Diabetes knowledge
Fair 114/87 <0.001  2.74 (1.9-3.96) NS
Poor 99/207 1
23 Knowledge of diabetes complications
Fair 136/145 0.001  1.82 (1.27-2.6) NS
Poor 77/149 1
24 Understanding of diabetes care
Fair 104/87 <0.001  2.27 (1.57-3.28) NS
Poor 109/207 1
25 Attitude towards diabetes
Positive 144/83 <0.001  5.31 (3.62-7.78) <0.001  2.49 (1.54-4.05)
Negative 69/211 1
26 GHQ score
No distress 142/87 <0.001  4.76 (3.26-6.94) 0.004 2.16 (1.29-3.61)
Distress 717207 1

GHQ General Health Questionnaire

Adherence to dietary restrictions and diet plans was also
related to improved diabetes control. Similar findings were
reported by Howteerakul et al. [13] who reported that
adherence to diet control and exercise were significantly
associated with glycemic control. Another study by Mats-
ushita et al. [25] found that patients who were able to
estimate their energy intake reasonably well had better
glycemic control.

@ Springer

Self-efficacy itself was influenced by a number of psy-
chosocial inputs including educational status, employment,
adherence to medical advice especially for diet and phys-
ical activity, availability of family support, and positive
mental attitudes. This correlates well with previous litera-
ture showing literacy and health literacy specifically, psy-
chological status, family and social support can influence
self-efficacy beliefs, self-management behaviours, and
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achievement of glycemic control as well [1, 8, 19, 21, 23,
26, 30, 36, 37, 39].

These observations from cross-sectional data need to be
further validated in longitudinal studies in India with
interventions targeted towards improving patients’ self-
efficacy, as undertaken elsewhere. The relationships
between patients’ self-efficacy beliefs, self-management
practices and diabetes control have not been previously
examined in the Indian context, and this study provides
valuable insights into these relationships.

Conclusions/Recommendations

Our study suggests that improving patients’ self-efficacy
beliefs with reference to diabetes management may be
important to achieving clinical control of disease, and has
implications on how health care is organized in the hospital
setting. It appears that health care delivery inputs, patients’
personal characteristics including education and attitude,
and family support for care are complexly processed to
determine self-efficacy, which ultimately influences dis-
ease outcomes. Disease management interventions which
focus on providing patients with the confidence for self-
management, thereby improving self-efficacy, may there-
fore lead to better patient outcomes, as well as greater
patient satisfaction. This will require better organization of
care at the institutional level, as well as greater interface
with patients and families to provide the necessary skills
and support to enhance self-management.
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